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low-income countries. 2 Several factors account for asthma, including infection, neuromodulation, and genetics. However, the specific pathogenesis of asthma remains unclear. As a polygene hereditary disease, an increasing number of studies are focusing on genetic factors, with some studies suggesting that numerous genes are associated with asthma, and different gene variants are involved among different ethnic groups. 3 Genome-wide association studies (GWAS), a genetic approach to identifying complex traits, have discovered some variants on the IL-1 receptor-like 1 (IL1RL1) and thymic stromal lymphopoietin (TSLP) genes are associated with asthma. The IL1RL1 gene, also known as ST2, is a potential candidate gene for asthma and atopy.
A GWAS for eosinophil counts related to sequence variants discovered a variant (rs1420101), and the first locus associated with asthma on the IL1RL1 gene was found in 9392 Icelanders and was successfully replicated in 12 118 Europeans and 5212 East Asians (P = 5.3 × 10 −14 ). 4 As a member of the Toll-IL-1 receptor superfamily, IL1RL1 is a receptor on mast and Th2 cells and also exists in serum in a soluble form. The complex formed by soluble IL1RL1 and IL-33 regulates Th2 cells through Toll-like receptor pathways to play an important role in the development and progression of asthma. 5 The TSLP gene encodes a cytokine released from infected airway epithelial cells, which is bound up with inflammation response by activating T cells. The overexpression of TSLP protein can be found in the epithelium and lamina propria of the airway of asthmatic patients, especially in severe ones. 6 By far, substantial research has indicated that IL1RL1 and TSLP are critical to the immune pathogenesis of asthma.
Single nucleotide polymorphisms (SNPs) located in the IL1RL1
and TSLP genes have recently been authenticated to be evidently associated with asthma among different races, such as Europeans and Africans. 7 A variant (rs1420101) in IL1RL1 is related to asthma among nine European and one East Asian sample set (P = 5.5 × 10 12 ), 4 but shows weak association with the disease among Australians (P = 0.46). 8 Another SNP (rs1837253) located in TSLP is a locus of protection from asthma with a P value of 0.0058. 9 But two variants (rs2289276 and rs2289278) in the TSLP gene have been demonstrated to be related to asthma among the Chinese Han population. 10 Zhuang people. Therefore, this research aims to identify the relationship between the two variants and asthma and the two variants' related phenotypes among the Zhuang population from Guangxi. Medical University, approved the study, and informed consent was obtained from all participants.
| MATERIAL S AND ME THODS

| Subjects
| DNA extraction and genotyping
Peripheral blood was collected in EDTA-treated evacuated tubes.
Genomic DNA was extracted using a Blood DNA extract kit (Tiangen) and then stored at −80°C for genotype analysis.
Primers were designed using Primer3 Online, with technical support from the Shanghai Biowing Applied Biotechnology Company.
The primer sequences are shown in Table 1 
| Statistical analysis
The gene frequency distribution in the control group was tested via the Hardy-Weinberg equilibrium, and the comparison of genotype frequencies between the cases and controls was confirmed via the chi-square test. The pertinence among the genetic models (variant allele, homozygote and heterozygote genotypes, and dominant and recessive models) of the two SNPs and asthma was unveiled via logistic regression analysis. The odds ratios (OR) with corresponding 95% confidence intervals (CI) were calculated. Statistical significance was set at P < 0.05 (two-tailed), and statistical analyses were conducted using SPSS software version 22.0 with adjustments in sex, age, and weight ( Table 5 ). Allelic association analysis in a replication study was performed via the SHEsis (http://www.
bio-x.cn/analysis/).
| RE SULTS
| Characteristics of subjects
The genders and weights of the case and control subjects were well matched (P ＞ 0.05), but the patients in this study were nearly 10 years older than the control subjects (P ＜ 0.05; Table 3 ).
| Genotype and allele frequencies of SNPs
The genotype data from rs3771180 and rs1837253 of the control group were consistent with the Hardy-Weinberg equilibrium
(P values were 0.677 and 0.618, respectively). The genotypic distributions of the loci, as shown in Table 4 , demonstrated that a statistical difference exists between the case and control groups in terms of rs1837253 but not for rs3771180. The contributions of genetic polymorphisms to asthma were demonstrated by comparing the genetic models of two loci ( 
| D ISCUSS I ON
To the best of our knowledge, this study is the first to focus on the genetic associations between SNPs in TSLP and IL1RL1 and asthma among the Zhuang population in Guangxi. We found that rs1837253 was significantly associated with asthma patients, whereas rs3771180 showed no difference between patients and controls not only in genotype and allele frequencies but also in the different genetic models.
Substantial research has shown significant genetic associations between the two loci and asthma in distinctive ethnicities.
A SNP (rs3771180), located at the IL1RL1 proximal promoter, was found to be associated with atopic asthma among French
Canadians and ordinary asthma among European Americans, African Americans, and Latin Americans 3,11 and related to asthma and hay fever in Swedish twins. 12 No research has been conducted on this locus among Asian populations. In contrast to findings from previous studies, our research demonstrated no association between rs3771180 and asthma among Zhuang people. For rs1837253, presenting the upstream of the transcription start site of the TSLP gene showed a significant association with adult asthma among the Japanese population (P = 0.023). 13 Jian-Qing H found that the A allele of rs1837253 was associated with protection from asthma and airway hyper-responsiveness among Canadian and Australian populations, whereas Bunyavanich discovered that the T allele of rs1837253 was inversely associated with allergic rhinitis in boys with asthma in Costa Rica. 14 Interestingly, a study in Costa Rica showed that the T allele of rs1837253 was associated with a reduced risk of asthma in men, but the T allele of another TSLP SNP rs2289276 was associated with a reduced risk of asthma in women. 15 As in the previous experiments, we obtained the same results; rs1837253 was associated with asthma susceptibility and may increase the risk of asthma among Zhuang people. Analyzing the risk and protective mutant alleles was difficult because of the lack of SNP haplotype profiles.
As is usually the case in studies of this sort, results are inconsistent with other studies possibly because of small samples, technology in the ST2 distal promoter region regulating ST2 expression, which activated the Th2 response. IL1RL1 gene SNP rs11693697 played its biologic role primarily by regulating IL1RL1 mRNA levels. 17 In Brazilians, the A allele of IL1RL1 rs1041973 was positively associated with IL-5 production and Ig E levels; expression quantitative trait loci analysis also suggested that polymorphism regulated the expression of the IL1RL1 gene via amino acid substitution. 18 TSLP SNP rs1837253 showed correlation with TSLP protein secretion in human nasal epithelium but not with TSLP mRNA levels. 19, 20 In recent years, a new technology called Hi-C has been widely applied by researchers worldwide to reveal various epigenomic mechanisms of various diseases. This technology can potentially be used for asthma pathogenesis.
In conclusion, TSLP rs1837253 was successfully duplicated among Zhuang people in our study, whereas replication of IL1RL1
rs3771180 was unsuccessful. This study had limited samples, and experimental errors were still observed; thus, further studies and larger samples are necessary for future replication.
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